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“We are not here concerned with hopes or fears
reason permits us to discover it.”

Charles Darwin  The Descent of Man and Selection in Relation to Sex 
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En av honmorferna hos dammflicksländorna är vanligtvis en hanlik ”härmare” 



honor som inte är hanlika ”härmare”

differentieringen mellan de hanlika honorna (”härmarna”) och de andra 

ulle hannarna genomskåda ”härmarna” och de andra honliga färgmorferna skulle 



Plural:

Plural:



(Lewontin 1974). From a single gene’s perspective



to maintain a ‘rather blurred vision’

‘with 
rather blurred vision’



Platycnemis 
pennipes Phoenicagrion flammeum Ischnura pumilio
Pseudagrion nubicum Acanthagrion minutum Copera congolensis
Leptagrion elongatum Nehalennia minuta Acanthagrion adustustum
Telebasis demarara Elattoneura balli Telebasis simulata Minagrion 
riberoi Argia moesta



‘modifications’ were no

when Darwin’s uncomfortable proposition that females 

vice versa



good genes 

good genes

because 



Fisherian runaway

sensory 
drive







Rowe 2002). This is not to say that one sex ‘wins’ over the other



Buridan’s Ass dilemma

The Buridan’s Ass 

The Buridan’s Ass dil

fail to ‘make a choice’ 



Erythrura gouldiae

Uta stansburiana

Philomachus pugnax



Thamnophis ordinoides

correlational selection
vice versa

both traits strain a female’s limited provisioning resources. The result of this trade



vice versa  

supergenes

regulatory linkage



necessarily
epistasis

physiological epistasis
statistical 

epistasis



phenotypic 



plasticity

Bicyclus anynana

Rana 
arvalis



Classic explanations for colourful traits

Rana arvalis
Sceloporus virgatus

Macaca nigra
Ischnura Ischnura senegalensis

Ischnura intermedia





Arctia plantaginis

per se

sensu

Pleiotropy and Epistasis







divergence times are typically defined by virtue of an expert’s opinion

problem of ‘double counting the data’ (Landis 2017). The latter situation occurs 
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I. elegans pp pq pr

Androchrome
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Ischnura elegans. 

I. elegans



I. elegans

I. elegans Ischnura

Ischnura 



I. elegans

I. elegans

–



I. 
elegans



I. elegans

gene is being ‘used’. There was no available reference genome for I. elegans



I. elegans

X

f X
posterior distribution

posterior distribution prior 
distribution f

f X
likelihood f X



R

given the proposed parameter value 
current parameter value  (i.e. the likelihood ratio)

I. elegans



) 
S)

S
parameters  and Q.  is a single obs

Q

Q
of the stochastic parameters  and 

 and  are 

Q  and .
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I. elegans

I. elegans



I. elegans

I. elegans



I. elegans.  

I. elegans



 I. elegans

I. elegans



Dmrt

Ischnura senegalensis
Doublesex

I. elegans

Doublesex

Ischnura



 





explain Earth’s latitudinal diversity gradi

Ischnura

I. elegans



Ischnura

Ischnura 

hose cases the phenotype for the missing morph is coded as ‘no morph’. The phylogenetic position 
I. elegans 



Doublesex

‘androchrome’ if males and females have similar colour patterns or ‘heterochrome’ if they are 



they ‘speciate 
faster and die younger’ than female



Ischnura elegans

in

Hylobates lar

Drosophila

Nehalennia irene



Thamnophis ordinoides

Drosophila melanogaster

Ischnura graellsii

J. A. 1978. A predator’s view of animal color patterns. Pages 319 in



Dactylorhiza 
sambucina



Xiphophorus pygmaeus

Bicyclus anynana

Doublesex

Philomachus pugnax
in



Strongylocentrotus franciscanus

 and L. Rodr guez

Bicyclus anynana

Sepsis 
cynipsea

in

Anolis



in

–

Ischnura ramburi



Mandrillus sphinx

Cimex lectularius



Don’t get 
Rana arvalis

Ischnura senegalensis

Ischnura senegalensis

in

in
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in



years I’ve been in 

I’m gratef



work. I couldn’t have done this without you.



I wouldn’t have made it without you. Thank you so much for 

Thanks for all the lunch/pub conversations. It’s been 

environment around you. Thank you for caring about everyone’s well



ceiling

times. You’ve always been there for me. Thank you so much.

and conversations. I’m so glad I got to kn
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